Skipping Breakfast is Associated with Academic Achievement, Unhealthy Behaviors, and Sense of Coherence Among Medical Students by Midori Nishiyama et al.
INTRODUCTION
Breakfast-skipping has become more common 
among adolescents and adults in Japan as well as in 
Western countries1）. According to the National Health 
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SUMMARY
Few previous studies have examined the relationship between breakfast-skipping and sense of coherence 
（SOC）. This study investigated whether breakfast-skipping was associated with academic achievement, un-
healthy behavior, and SOC among medical students. The participants in this cross-sectional one-year cohort 
study were 92 first-year students （57 men, 35 women；mean age, 19.6±1.6 years） at Dokkyo Medical Uni-
versity. They completed two self-evaluation questionnaires：the first comprised 26 items regarding stan-
dards of conduct, each rated on a 7-point scale, and the other comprised 29 items on SOC and 12 items on 
lifestyle. Subjects completed all questionnaires in July 2010 and again in August 2011.
Breakfast skippers had worse annual examination scores than breakfast eaters. In fact, breakfast eaters in 
the first year who became breakfast skippers in the second year had significantly worse annual mean scores 
in the first year. Moreover, students who had smoked at least once, those who often ate away from home, 
and those who got less than 6 or more than 8 hours of sleep per night were more likely to skip breakfast. 
Breakfast skippers also used sleeping pills significantly more often than breakfast eaters. While breakfast 
eaters had significantly higher scores of meaningfulness, manageability, and total SOC score in the first 
study year, only the comprehensibility score among breakfast eaters was significantly higher in the second 
study year. Because these findings indicate an association between SOC score and skipping breakfast, en-
couraging students to eat breakfast might promote higher SOC, healthier habits, and better academic 
achievement.
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items regarding fitness to practice, and the other com-
prising 29 items on SOC, each to be rated on a 7-point 
scale, and 12 items on lifestyle were administered. The 
29 SOC items reflect the components of comprehensi-
bility, manageability, and meaningfulness with high in-
ternal consistency and evidence of validity7,8）. All ques-
tionnaires were completed on July 15, 2010 and again 
on August 29, 2011. In the present study, we analyzed 
data only for the 29 SOC items and 12 lifestyle items.
We divided the subjects into two groups：Breakfast 
eaters and breakfast skippers. The breakfast eaters 
were defined as those students who skipped breakfast 
no more than once per week, and the breakfast skip-
pers were defined as those students who skipped 
breakfast two or more times per week. Both groups 
were compared using annual mean scores for the regu-
lar examination, which the university’s academic af-
fairs office provided in March 2011 and March 2012. 
Both groups were also compared in terms of sex, liv-
ing with family, smoking habit, subjective well-being, 
daily snack consumption, eating away from home, 
sleep quality, hours of sleep per night, sleeping pill use, 
stress, weekly alcohol consumption, and daily exercise.
Significant differences in the data were determined 
using the Chi-squared test, Pearson’s correlation coef-
ficient, Mann-Whitney U test, analysis of variance 
（ANOVA）, and binary logistic regression. The com-
puter software program Statistical Package for Social 
Sciences （SPSS） version 18.0 for Windows （SPSS Ja-
pan Inc./IBM, Tokyo, Japan） was used for all analysis. 
The level of significance was set as p＜0.05.
Approval from the ethics committee at Dokkyo 
Medical University was obtained for this study.
RESULTS
Table 1 shows the frequency of breakfast-skipping 
by male and female medical students during the first 
and second years of the study. The percentage of sub-
jects who ate breakfast daily during the first study 
year was 65.9％ and during the second study year was 
55.4％. Of this group, 68.6％ were women and 55.8％ 
were men.
Table 2 shows the mean scores of the annual regu-
lar examination by breakfast-skipping frequency for 
the first study year and second study year. Students 
who skipped breakfast most often received the worst 
and Nutrition Survey in Japan （2010）, the rate of 
breakfast-skipping was 29.7％ for men and 28.6％ for 
women in their twenties and 27 .0％ for men in their 
thirties；these rates are two to three times higher 
than those reported thirty years ago2）. Our earlier 
study found that the rate of skipping breakfast two or 
more times per week among university students was 
62.2％ for men and 51.0％ in women3）. Therefore, the 
problem of skipping breakfast is more severe among 
university students than in the general population. A 
Malaysian medical school survey reported a breakfast-
skipping rate of 48 .6％ for overweight or obese stu-
dents and 34 . 1％ for normal-weight students4）. A 
Finnish study found that breakfast-skipping was asso-
ciated with health-compromising behaviors in both 
adults and adolescents 1）. Similarly, a British study 
showed that skipping breakfast was associated with 
reports of poorer health in young adults 5）. Finally, an 
Australian study reported that regular breakfast eat-
ers were more likely to rate their health as excellent 
than adults who skipped breakfast6）. 
Sense of coherence （SOC） was designed to explain 
maintenance or improvement of location on Anton-
ovsky’s health-ease/dis-ease continuum7,8）. A survey 
of North Indian students found that SOC was associat-
ed with health-promoting behaviors 9）. Although one 
Japanese study has examined SOC and its related fac-
tors in university students 10）, few previous studies 
have examined the relationship between breakfast-
skipping and SOC.
This study investigated whether various factors in-
volving academic achievement, health behaviors, and 
SOC were associated with breakfast-skipping among 
Japanese medical university students.
METHODS
Our study design was a population-based, cross-sec-
tional study and one year cohort study. Participants 
were 92 first-year students （57 men, 35 women；
mean age, 19.6±1.6 years） at Dokkyo Medical Univer-
sity School of Medicine. One student’s first-year ques-
tionnaire was incomplete and was not included in the 
analysis of the first-year students. On July 15 , 2010 , 
information on the study was provided to and written 
informed consent was obtained from all the partici-
pants. A self-evaluation questionnaire comprising 26 
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Summing up the two study years, there were 111 
breakfast eaters and 72 breakfast skippers, and group 
characteristics are shown in Table 4 . Students who 
had smoked at least once skipped breakfast significant-
ly more often than students who never smoked （p＝
0 . 0 4 5）. Students who often ate away from home 
skipped breakfast more often than students who sel-
dom ate away from home （p＝0.047）. Students who 
slept 6 to 8 hours per night skipped breakfast less of-
ten than students who either slept too little or too long 
regular examination scores in the first study year but 
this did not occur in the second study year. There was 
a significantly high negative correlation of breakfast-
skipping frequency and mean examination score in the 
first year as shown in Table 2. Table 3 shows that dur-
ing the first study year there were 60 breakfast eat-
ers；by the second study year, 41 continued to be 
breakfast eaters while 19 had become breakfast skip-
pers. These 19 students had significantly worse annual 
mean scores in the first year than breakfast eaters.
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Table 1　Breakfast-skipping frequency per week by year of study and sex （N＝183）
Breakfast-skipping frequency per week, n （％）
None or 
once
Two or 
three times 
Four, five, 
or six times 
Every day p value＊
Year of study
　First year （n＝91） 60（65.9） 10（11.0） 11（12.1） 10（11.0） 0.150
　Second year （n＝92） 51（55.4） 21（22.8） 13（14.1） 7（7.6）
Sex
　Female （N＝70） 48（68.6） 12（17.1） 8（11.4） 2（2.9） 0.091
　Male （N＝113） 63（55.8） 19（16.8） 16（14.2） 15 （13.3）
＊ Pearson Chi-squared test
Note：One student had incomplete data for the first year.
Table 2　 Mean scores of the annual regular examination by breakfast-skipping frequency in the 
first study year （N＝91）
Breakfast-skipping frequency per week
None or once 
（n＝60）
Two or three
times （n＝10）
Four, five, or six 
times （n＝11）
Every day 
（n＝10）
Correlations 
（p value）
Mean±SD
First year
Second year
74.2±5.5
69.0±11.7
73.5±3.1
70.3±4.3
72.5±5.1
67.9±15.2
70.3±4.5
62.9±14.9
−0.237
（0.024 ＊）
−0.087
（0.409）
＊＜0.05, Pearson’s correlation coefficient
Table 3　 Mean scores of the annual regular examination among 
first year breakfast eaters by group in the second study 
year （N＝60）
Group
Breakfast eaters
（n＝41）
Breakfast skippers
（n＝19） 
p value
Mean±SD
First year
Second year
74.3±5.9　
69.4±13.8
71.9±3.5
68.1±4.7
0.035＊
0.209　
＊＜0.05, Mann-Whitney U test
Midori Nishiyama
cantly higher than those among breakfast skippers. In 
the second study year, only the comprehensibility 
score among breakfast eaters was significantly higher 
than that among breakfast skippers.
DISCUSSION
Keski-Rahkonen et al. 1） reported that smoking, in-
frequent exercise, low level of education, frequent alco-
hol use, and high BMI were associated with skipping 
breakfast among adolescents and adults. The present 
study found that breakfast-skipping was associated 
with smoking, eating away from home, unhealthy 
sleeping habits, and use of sleeping pills, which sug-
gests that breakfast skippers might be unhealthier 
than breakfast eaters. An analysis of Australian adults 
（p＝0.02）. Finally, breakfast skippers used sleeping 
pills significantly more often than those who never 
used them （p＝0.035）. 
Table 5 shows the adjusted odds ratio of breakfast 
skippers using binary logistic regression using all of 
these variables for multiple analyses. After logistic re-
gression, sleeping pill use had a significantly higher ad-
justed odds ratio for skipping breakfast. On the other 
hand, stress had a significantly lower adjusted odds ra-
tio for skipping breakfast.
Table 6 shows the SOC scores for the following four 
groups of breakfast-skipping frequency as they oc-
curred during the first year. In the first study year, 
SOC scores for meaningfulness and manageability and 
total SOC score among breakfast eaters was signifi-
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Table 4　 Group characteristics of daily breakfast eaters and breakfast skippers among both first-
year and second-year medical students （N＝183）
Daily breakfast eaters
（N＝111） n, ％
Breakfast skippers
（N＝72） n, ％
p value
Sex
Male/Female 63/48 （56.8/43.2） 50/22 （69.4/30.6） 0.090　
Living with family
Yes/No 18/93 （16.2/83.8） 9/63 （12.5/87.5） 0.530　
Smoking Frequency
Never/At least once ever 97/14 （87.4/12.6） 54/18 （75.0/25.0） 0.045 ＊
Subjective well-being
Good/Poor 100/10 （90.9/9.1） 58/14 （80.6/19.4） 0.071　
Daily snack consumption
Less than one/One or more per day 94/17 （84.7/15.3） 54/18 （75.0/25.0） 0.125　
Eating away from home
Less than one/One or more per day 40/71 （36.0/64.0） 37/35 （51.4/48.6％） 0.047 ＊
Sleep quality
Good/Poor 76/35 （68.5/31.5） 40/32 （55.6/44.4） 0.086　
Hours of sleep
6≦ and 8＞/6＞or 8≦ 60/51 （54.1/45.9） 52/20 （72.2/27.8） 0.020 ＊
Sleeping pill use
Never/At least once ever 105/6 （94.6/5.4） 61/11 （84.7/15.3） 0.035 ＊
Stress
No/Yes 35/76 （31.5/68.5） 29/43 （40.3/59.7） 0.267　
Drinks per week
Less than once/Once or more 95/16 （85.6/14.4） 56/16 （77.8/22.2） 0.232　
Daily exercise
Yes/No 33/78 （29.7/70.3） 23/49 （31.9/68.1） 0.746　
＊＜0.05, Chi-squared test
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Table 5　 Adjusted odds ratios and 95％ confidence intervals for breakfast skippers 
by logistic regression model ＊ among both first-year and second-year 
medical students （N＝183）
Reference/
Adjusted odds ratio
95％ CI p value 
Sex
　Male
　Female
1.0
0.6
0.3-1.2 0.131　　
Living with family
　Yes
　No
1.0
2.1
0.7-6.1 0.167　　
Smoking frequency
　Never
　At least once ever
1.0
2.1
0.8-5.5 0.140　　
Subjective well-being
　Good
　Poor
1.0
1.1
0.4-3.2 0.791　　
Daily snack consumption
　Less than one
　One or more 
1.0
1.9
0.8-4.6 0.132　　
Eat away from home
　Less than once
　Once or more per day
1.0
1.4
0.7-2.8 0.326　　
Sleep quality
　Good
　Poor
1.0
1.4
0.6-2.9 0.432　　
Hours of sleep
　6≦ and 8＞
　6＞or 8≦
1.0
2.0
1.0-4.3 0.063　　
Sleeping pill use
　Never use
　At least once ever
1.0
3.8
1.2-12.1 0.022 ＊＊
Stress
　No
　Yes
1.0
0.4
0.2-0.9 0.034 ＊＊
Drinks per week
　Less than once
　Once or more
1.0
1.9
0.8-4.5 0.160　　
Daily exercise
　Yes
　No
1.0
1.3
0.6-2.8 0.468　　
＊ Logistic regression model adjusted for all the following variables：sex, living with 
family, smoking frequency, subjective well-being, daily snack consumption, eating 
away from home, sleep quality, hours of sleep, sleeping pill use, stress, drinks per 
week, daily exercise.
95％ CI, 95％ confidence interval
＊＊＜0.05, binary logistic regression
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showed that stress was associated with eating break-
fast, this result might be due to the strong relationship 
between sleeping habits and stress. In short, there 
were more breakfast eaters among the students who 
had stress than the students who had used sleeping 
pills.
SOC score, which is positively related to psychologi-
cal health, is composed of three components：compre-
hensibility, manageability, and meaningfulness17）. Com-
prehensibility is the sense that one’s present situation 
is easily grasped or the future can be easily predicted. 
Manageability is the sense that one has the ability to 
cope with stress. Meaningfulness is the sense that 
one’s life is meaningful and is related to well-being18）. 
Many previous studies reported the high validity and 
reliability of Antonovsky’s sense of coherence ques-
tionnaire, both original and Japanese versions 19〜22）. 
Söderhamn et al. reported that the scale had good psy-
chometric properties and evidence of face validity, con-
tent validity, and construct validity22）. 
The present study found that first year scores of 
manageability and meaningfulness among breakfast 
skippers were lower than those among breakfast eat-
ers. Second year scores of comprehensibility among 
breakfast skippers were lower than those among 
breakfast eaters. Therefore, total SOC scores among 
breakfast skippers were lower than those for breakfast 
eaters, particularly during the first study year. Similar-
ly, another study found that mean SOC scores were 
found that, compared with breakfast skippers, regular 
breakfast eaters were more likely to rate their health 
as excellent6）. Our study suggests that breakfast skip-
pers are more likely to have smoked at least once. Sev-
eral previous studies have suggested an association 
between skipping breakfast and smoking among adults 
and adolescents1,11 ,12）. For example, Hashizume et al. 
reported that smokers were more likely to skip break-
fast than nonsmokers11）. 
Breakfast-skipping and eating away from home are 
risk factors for overweight and obesity13）. For college 
females, the most unhealthy weight loss behavior was 
skipping breakfast 14）. Therefore, the present study 
suggests with reason that breakfast-skipping is related 
to eating away from home.
Our previous study of paramedical students found 
that students who slept 6 to 8 hours per night were 
significantly less likely to skip breakfast 3）. Further-
more, the study of Japanese medical students showed 
that students who ate no more than 2 meals per day 
woke up later in the morning and went to bed later 
than students who ate three or more meals per day15）. 
Breakfast skippers are more likely to have insomnia. 
According to a nationwide study of Japanese adoles-
cents, skipping breakfast had a significantly higher 
odds ratio for insomnia16）. The present study provides 
new evidence that breakfast skippers use sleeping pills 
significantly more often than breakfast eaters. Al-
though multiple regression analysis unexpectedly 
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Table 6　Mean SOC score by breakfast-skipping frequency in the first study year （N＝91）
Breakfast-skipping frequency per week
Mean score±SD
None or once 
（n＝60）
Twice or three 
times （n＝10）
Four, five, or six 
times （n＝11） 
Every day 
（n＝10）
p value
First year
　Comprehensibility
　Manageability
　Meaningfulness
　Total score
42.0
47.0
40.2
129.3
±
±
±
±
8.7
7.5
7.3
18.8
36.2
40.5
36.5
113.2
±
±
±
±
5.9
5.0
5.6
12.4
43.5
43.6
35.5
122.6
±
±
±
±
7.8
6.4
6.8
17.7
38.4
42.5
34.6
115.5
±
±
±
±
10.9
8.5
11.0
25.2
0.132
0.025 ＊
0.049 ＊
0.026 ＊
Second year
　Comprehensibility
　Manageability
　Meaningfulness
　Total score
44.8
47.0
39.0
130.8
±
±
±
±
7.7
7.7
7.5
19.1
41.7
44.3
39.7
125.7
±
±
±
±
8.2
6.2
7.3
13.1
42.3
40.1
33.1
115.5
±
±
±
±
5.7
5.7
8.3
16.7
43.2
35.9
42.0
121.1
±
±
±
±
8.1
9.0
9.0
22.1
0.026 ＊
0.093
0.444
0.059
＊＜0.05, analysis of variance
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lower among students aged 14 to 15 who seldom or 
never ate breakfast 23）. SOC has also been associated 
with psycho-emotional resources including social sup-
port, quality of work, and childhood living conditions24）. 
These findings suggest that SOC might improve if stu-
dents were encouraged to adopt healthy habits such 
as eating breakfast.
According to a previous study on school children, 
the group of regular breakfast eaters achieved higher 
academic achievement scores than the group of break-
fast skippers25）. Our results suggest that breakfast-
skipping frequency has a significantly high negative 
correlation with academic achievement scores in the 
first year of study but not in the second year of study. 
Because the second year of study is more academically 
challenging, students might have been studying late 
into the evening and then waking up too late to eat 
breakfast. Nevertheless, the group that skipped break-
fast every day had the worst score in the second year 
without significance. We found that the group who ate 
breakfast every day in the first year but became 
breakfast skippers in the second year had a worse 
mean score in the first year than the group who kept 
eating breakfast in the second year. This result might 
mean that those students with the worst first year 
scores began to skip breakfast. Although question-
naires were filled out in July for the first and second 
years of study, academic achievement scores were pro-
vided in the following March of each year. Therefore, 
we do not know exactly when the students who ate 
breakfast became breakfast skippers, which is one of 
the limitations of our study.
The present study has several other limitations. 
First, the sample size was small and narrowly- con-
fined to first-year students from one medical universi-
ty in Japan. Second, the variables examined in our 
cross-sectional study were based on the sum of over 
two years of data from the same students. When these 
two groups are divided by study year, the number of 
students is too small to examine the association of 
breakfast-skipping with these variables. Thus, the re-
sults of the present study might not describe the asso-
ciation between breakfast-skipping and other un-
healthy behaviors. Third, the questionnaires used in 
our study relied on self-reporting by subjects. Some 
reporting errors might have occurred due to misun-
derstood questions. Finally, skipping breakfast is a life-
style habit that can be variable over the course of a 
year.
In conclusion, the results of our study suggest that 
the academic achievement of breakfast skippers is 
worse than that of breakfast eaters. Breakfast skippers 
were also more likely to eat away from home, have un-
healthy sleeping habits, and use sleeping pills. Lower 
mean annual regular examination scores of the break-
fast skippers suggest that breakfast influences aca-
demic performance. Because SOC score is associated 
with breakfast, encouraging students to eat breakfast 
might improve SOC, thus increasing other health-pro-
moting behaviors and academic achievement.
Acknowledgements　This study was supported by 
JSPS KAKENHI Grant Number 22500641 . The au-
thors would also like to thank all participants of the 
study.
REFERENCES
 1） Keski-Rahkonen A, Kaprio J, Rissanen A, et al：
Breakfast skipping and health-compromising behav-
iors in adolescents and adults. Eur J Clin Nutr 57：
842-853, 2003.
 2） The 2010 National Health and Nutrition Survey in Ja-
pan. Ministry of Health, Labour and Welfare, Japan. 
http://www.mhlw.go.jp/bunya/kenkou/kenkou_ei 
you_chousa.html/ （in Japanese）. 
 3） Yasugi H, Nishiyama M, Ohishi K：Life style and 
breakfast-skipping among Japanese co-medical uni-
versity students. Dokkyo J Med Sci 35：101-107 , 
2008 （in Japanese）. 
 4） Boo NY, Chia GJQ, Wong LC, Chew RM, Chong W, 
Loo RCN：The prevalence of obesity among clinical 
students in Malaysian medical school. Singapore Med 
J 51：126-132, 2010.
 5） Smith AP：Breakfast cereal consumption and subjec-
tive reports of health by young adults. Nutr Neurosci 
6：59-61, 2003.
 6） Williams P：Breakfast and the diets of Australian 
adults：an analysis of data from the 1995 National 
Nutrition Survey. Int J Food Sci Nutr 56：65-79 , 
2005.
 7） Antonovsky A：Health, Stress, and Coping：New 
perspectives on mental and physical well-being, 
40（1） （2013） 53
Midori Nishiyama
Jossey-Bass Publishers （San Francisco）, 1979.
 8） Antonovsky A：The structure and properties of the 
sense of coherence scale. Soc Sci Med 36：725-733, 
1993.
 9） Suraj S, Singh A：Study of sense of coherence health 
promoting behaviour in north Indian students. Indian 
J Med Res 134：645-652, 2011.
 10） Kimura C, Yamazaki Y, Ishikawa H, et al：Sense of 
coherence in the university students and its related 
factors. Japanese Journal of Health Education Promo-
tion 9：37-48, 2001（in Japanese）. 
 11） Hashizume K, Kusaka Y, Iki M, et al：Smoking condi-
tions and the relationships between smoking habits 
and such factors as exercise habits and morning diet 
among male students aged 16 to 20 years. Environ 
Health Prev Med 3：17-22, 1998.
 12） Jarvelaid M：Adolescent tobacco smoking and associ-
ated psychosocial health risk factors. Scand J Prim 
Health Care 22：50-53, 2004.
 13） Musaiger AO：Overweight and obesity in Eastern 
Mediterranean region：prevalence and possible cause. 
Journal of Obesity 407237, 17pages, 2011.
 14） Malinauskas BM, Raedeke TD, Aeby VG, et al：Diet-
ing practices, weight perceptions, and body composi-
tion：A comparison of normal weight, overweight, 
and obese college females. Nutrition Journal 5：11, 8 
pages, 2006.
 15） Fujii H, Miyamoto M, Miyamoto T, et al：Relationship 
between daily meal frequency and subjective sleep 
quality or daytime sleepiness in Japanese medical stu-
dents. Dokkyo J Med Sci 36：135-142, 2009.
 16） Kaneita Y, Ohida T, Osaki Y, et al：Insomnia among 
Japanese adolescents：a nationwide representative 
survey. Sleep 29：1543-1550, 2006.
 17） Takayama T, Asano Y, Yamazaki Y, et al：Sence of 
coherence, stressful life and psychological health. Ni-
hon Koshu Eisei Zasshi 46：965-976, 1999 （in Japa-
nese）. 
 18） Yamazaki Y, Togari T, Sakano J, et al：Introduction 
to the sense of coherence in the salutogenic model. ed 
by Yamazaki Y, Togari T, Sakano J. Yushindo, Tokyo, 
pp9, 2008 （in Japanese）
 19） Yamazaki Y, Togari T, Sakano J, et al：Introduction 
to the sense of coherence in the salutogenic model. ed 
by Yamazaki Y, Togari T, Sakano J. Yushindo, Tokyo, 
pp31-32, 2008 （in Japanese）
 20） Erikson M, Lindström B：Antonovsky’s sense of 
coherence scale and its relation with quality of life：a 
systematic review. J Epidemiol Community Health 
61：938-944, 2006.
 21） Togari T, Yamazaki Y, Nakayama K, et al：Construct 
validity of Antonovsky’s sense of coherence scale：
Stability of factor structure and predictive validity 
with regard to the well-being of Japanese undergrad-
uate students from two-year follow-up data. Japn J 
Health ＆ Human Ecology 74：71-86, 2008.
 22） Söderhamn U, Dale B, Söderhamn O：Narrated lived 
experiences of self-care and health among rural-liv-
ing older persons with a strong sense of coherence. 
Psycol Res Behav Manag 4：151-158, 2011.
 23） Myrin B, Lagerström M：Health behaviour and sense 
of coherence among pupils aged 14-15. Scand J Carin 
Sci. 20：339-46, 2006.
 24） Volanen SM, Lahelma E, Silventoinen K, et al：Fac-
tors contributing to sense of coherence among men 
and women. Eur J Public Health 14：322-330, 2012.
 25） Gajre NS, Fernandez S, Balakrishna N, et al：Break-
fast eating habit and influence on attention-concentra-
tion, immediate memory and school achievement. In-
dian Pediatrics 45：824-828, 2008.
54 DJMS
